Origin of corticosteroid-binding globulin in fetal rat. Comparative dynamics of corticosteroid-binding globulin, alpha-fetoprotein, and albumin secretion in primary cultures of fetal rat hepatocytes.
The origin of corticosteroid-binding globulin (CBG) and its evolution in comparison with alpha-fetoprotein (AFP) and albumin synthesis, during early development of rat liver (days 13 and 15 of fetal life), have been investigated using cultured fetal hepatocytes. Synthesis and secretion of CBG, AFP, and albumin is evidence by cycloheximide-sensitive [14C]leucine incorporation into immunoprecipitable polypeptides secreted by cultured hepatocytes into the medium, two-dimensional immunoelectrophoretic and autoradiographic identification of newly synthesized labeled proteins, corticosterone and estradiol-17 beta binding to CBG and AFP, respectively, and indirect immunofluorescence localization of AFP, albumin, and CBG in cultured fetal hepatocytes. CBG, albumin, and AFP accounted for 6, 11, and 25% (in 13-day-old rat fetuses) and 5, 15, and 28% (15-day-old rat fetuses), respectively, of the total secreted proteins in the culture medium. The rates of CBG, AFP, and albumin (counts/minute of secretion [14C]leucine incorporated per milligram of cell protein/hour of culture) in the hepatocytes of 15-day-old rat fetuses were 1.48-, 2.1-, and 2.57-fold higher, respectively, than in the 13-day-old rat fetuses. These results indicate that fetal liver is also active in CBG synthesis, along with AFP and albumin, as early as day 13 of fetal life and that the synthetic rates of these secretory proteins depend upon the developmental stage of the fetal liver. This developmental related change in the rate of synthesis of CBG by the fetal hepatocytes may regulate the level of free (active) glucocorticoid in the fetal circulation and thereby the initiation and regulation of glucocorticoid-dependent processes during the crucial stages of the differentiation of fetal liver and other developing tissues.